spectral sequence (0. 1) independently of the properties as Lie groups, namely, to show the collapsing of the spectral sequence (0. 1) for Xj of {Ej;2} (j = 6, 7). Our method is to make use of the relationship between the defferentials and the two kinds of the squaring operations in the spectral sequence, which was obtained by W. Singer [12] . We denote by E Q H*(BX; Z 2 ) the bigraded, associated algebra of H*(5X;Z 2 ) with respect to the filtration F P H*(BX; Z 2 ) in the sense of Eilenberg-Moore, (ii) H*(BX 7 \Zz} is generated by y± and ;y 64 over c^? 2 < Needless to say, Theorems A, B, C, D give the module structure of H*(BEj\Z^) 0'~6, 7) over ^A 2 . These are simpler proof than those of [6] and [7] .
Remark. Let G 2 and F ( be the compact, 1-eonnected, simple exceptional Lie groups of rank 2 and 4 respectively. Let X 2 £= {G 2 ; 2} and X^{F 4 -2}. The structure of H 4l (BX i -,Z 2 ) (z' = 2, 4) over J1 2 is obtained more easily by our argument. We leave them to the reader. The paper is organized as follows. In § 1 we recollect the Singer's results on the two kinds of squaring operations in the Eilenberg-Moore spectral sequence. In § 2 we review that these operations coincide with those defined algebraically on Cotor A (Z 2 , Z 2 ) through the isomorphism jE 2 = Cotor /4 (Z 2 , Zz). In § 3 we calculate squaring operations on Cotor 4 (Z 2 , Z 2 ) for A = H^(X 6 ;Z 2 ) and £T*(X 7 ;Z 2 ). §4 and §5 show that the Eilenberg-Moore spectral sequences for X 6 and X 7 collapse and this leads us to our results. The final section, § 6, will be used to prove a lemma which is used in § 5. § 1. Squaring Operations in the Eilenberg-Moore Spectral Sequence
Let S% (T 1 ) denote the normalized singular Z 2 -chain complex of a space T with all vertices at the base point. Put S*'(T) = Horn (5^ (T  7 ) , 2,). Let X be a connected, associative Jf-space and BX the classifying space of X [8] . A special case of the dual statement to Theoreme 3. 1 of Moore [9] states that there is an isomorphism
Let K denote the coalgebra S* (X). Let C (K) denote the cobar con-
Then C (K) is a double complex with the external differential induced from the coalgebra structure of K and the internal differential induced from the differential in K. Let Tot C (K) denote the total complex of C (K). Then Cotor^ (Z 2 , Z 2 ) is, by definition, the cohomology of Tot C (K). The total complex Tot C (K) has a filtration such that
where the first index p is the external degree and the second one q is the internal degree. This gives rise to a spectral sequence {E T } such that a o\
We call the spectral sequence (1. 2) the Eilenberg-Moore spectral sequence for X.
Remark. This is dual to the spectral sequence which is constructed in [9] . Now we recollect the Singer's results [12] We recall the two kinds of squaring operations on Cotor^(Z 2? Z 2 ) .
Let C(A) be the cobar construction of A.
Then S^f c r commutes with the coboundary in C (A) , since A is the coalgebra over the Steenrod algebra. Hence this induces
Let B(A) be the bar construction of A, i.e.,
There is a map with external degree i>0 9
is denned by (a U /9)(<0 = (a:<8>|9)4(c) for i and satisfies
This commutes with the coboundary and induces
The construction of Sq k D is essentially due to [1] . The explicit formula for the cup-z-product may be found in [14] . Especially, we recall the formulae: Proof. We confirm this by Corollary 2. 3, i) , ii) , and Proposition 1. 1, (1), (2) , though this may be proved by the standard argument.
q.e.d.
Let (f) be the diagonal map of A = H* (X; Z 2 ) . Let L be a quotient coalgebra of A over the Steenrod algebra <JL Z with projection 0: A->L.
0' denotes the diagonal map of L. Note that L is not equipped with unit. Construct the tensor algebra T(sL) with product </», where s is the suspension, that is, the operation to make a copy with external degree added by one. Let / be the two-sided ideal generated by (/>° (s0(X)s0)
and this is well-defined. X is the quotient of C (A) as differential algebra with projection p:C(A)-^-X such that P\XI\ ••• \x n~\ = sQx l --sQx n (see [11] ). The (vertical) squaring operation on X is defined by We need the following facts.
Proof is clear for dimensional reasons. (The proof will be given in § 6.)
Now Note that the Z 2 -module generated by £ (72) 
